Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-043892 
(43)Date of publication of application : 16.02.2001 



(51)Int.CI. HOIM 10/36 

H01M 6/18 

(21) Application number : 1 1-214846 (71)Applicant : KYOCERA CORP 

(22) Date of filing : 29.07.1999 (72)Inventor : MISHIMA HIROMITSU 

UMAGOME SHINJI 
KAMIMURA TOSHIHIKO 
KITAHARA NOBUYUKl 
HARA TORU 
OSAKI MAKOTO 
HIGUCHI HISASHI 



C54) UTHIUM BATTERY 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a lithium battery 
cleared of a problem carried by a conventional lithium 
battery that safety is impaired by the low heat 
resistance of battery component materials. 
SOLUTION: This lithium battery is made by interposing 
an electrolyte layer 2 between a positive-electrode layer 
1 and a negative-electrode layer 3 and sealing them in a 
battery jar comprising a positive-electrode battery jar 4 
and a negative-electrode battery jar 5. The positive- 
electrode layer 1 and the negative-electrode layer 3 are 
each formed of an active material and an inorganic solid 
electrolyte, the electrolyte layer 2 is formed of an 
inorganic solid electrolyte, the positive-electrode battery 
jar 4 and the negative-electrode battery jar 5 are each 
formed of a sheet made of metal, and peripheral parts of 
the positive-electrode battery jar 4 and of the negative- 
electrode battery jar 5 are airtightly sealed with 
insulating ceramics provided with a metallized part on its 
surface. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the lithium cell enclosed in the battery case which an electrolyte layer is made to 
intervene between a positive-electrode layer and a negative-electrode layer, and consists of a 
positive-electrode battery case and a negative-electrode battery case While forming said 
positive-electrode layer and negative-electrode layer with an active material and an inorganic 
solid electrolyte, forming said electrolyte layer with an inorganic solid electrolyte and forming 
said positive-electrode battery case and negative-electrode battery case with metal sheet metal 
The lithium cell characterized by carrying out the hermetic seal of the periphery section of this 
positive-electrode battery case and a negative-electrode battery case through the insulating 
ceramics which prepared the metalization section in the front face. 

[Claim 2] The lithium cell according to claim 1 characterized by said positive active material and 
a negative-electrode active material being transition-metals oxide. 

[Claim 3] The lithium cell according to claim 1 or 2 characterized by said metal sheet metal 
consisting of either stainless steel, aluminum, nickel, copper, covar. 42 alloys, titanium or an 
aluminium alloy. 

[Claim 4] Claim 1 characterized by forming the confrontation section with said electrode layer of 
said positive-electrode battery case and/or a negative-electrode battery case in a concave 
thru/or a lithium cell according to claim 3. 



[Translation done.] 
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IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the lithium cell with which an 
electrode layer and an electrolyte layer consist of an inorganic substance about a lithium cell. 
[0002] 

[Description of the Prior Art] The need of the cell as the power source is also increasing quickly 
with remarkable development of the recent years of the pocket device represented by a cellular 
phone and the personal computer Since an atomic weight is a cell using a small lithium with big 
ionization energy, especially a lithium cell is briskly studied as a cell which can obtain a high 
energy consistency, and has come to be used for large areas including the power source of a 
pocket device now. 

[0003] Although it roughly divides into these lithium cells and there are cylindrical and a square 
shape in them, it has structure which the positive electrode and the negative electrode inserted 
the electrode group wound through the separator into the battery case can, poured all in there, 
and obturated the organic electrolytic solution. 

[0004] Generally in the lithium cell, the cobalt acid lithium (LiCo02) and the manganic acid 
lithium (LiMn 204) are used as positive active material. Carbon materials, such as corks and a 
carbon fiber, are used for the negative-electrode active material. This LiCo02 and LiMn 204 
Charge and discharge voltage is about 4V. On the other hand, the charge and discharge voltage 
of a carbon material is the OV neighborhood. Therefore, the lithium cell has attained the high 
voltage beyond nominahvoltage 3.5V by combining these positive active material and negative- 
electrode active materials. 

[0005] However, since these lithium cells are using the inflammable high low-boiling point organic 
solvent for an electrolyte, its operating temperature range is narrow and they have the problem 
that it cannot be used, at the elevated temperature exceeding especially 60 degrees C, 
Furthermore, if rapid generation of heat takes place at the time of abnormalities, such as 
overcharge and a short circuit, it is inherent in the danger of resulting in emitting smoke, a burst, 
or ignition. 

[0006] Then, in order to solve the problem on these insurance, development of all the solid-state 
lithium cells excellent in the thermal resistance using the inorganic solid electrolyte which 
consists of noncombustible inorganic solid materials, and dependability is furthered. As an 
example of the lithium cell which used the inorganic solid electrolyte for the electrolyte, there is 
a thing using sulfide glass as a solid electrolyte so that it may be indicated by JP,1 1-7942,A, for 
example. 

[0007] However, all the solid-state lithi um cells indicated by JP,1 1—7942, A use for sheathing the 
cell case of a coin mold or a carbon button mold by which caulking obturation is carried out 
through the gasket made of resin in the conventional obturation section, and these can never 
say that thermal resistance is high, and cannot secure the large operational temperature range 
and large safety which are the features of the cell using a solid electrolyte. 
[0008] Moreover, although pasting up and obturating a metal battery case through thermal 
melting arrival nature resin is proposed by the film cell or the card cell so that it may be 
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indicated by JP.7-6743,A and JP,8~83596,A, for example, now, thermal resistance will fall more 
than a gasket. 

[0009] This invention is made in view of the trouble of the above conventional lithium cells, and 
since the thermal resistance of a cell component is low, it aims at offering the lithium cell which 
canceled the trouble of the conventional lithium cell that safety is low. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the lithium cell 
of this invention In the lithium cell enclosed in the battery case which an electrolyte layer is 
made to intervene between a positive-electrode layer and a negative-electrode layer, and 
consists of a positive-electrode battery case and a negative-electrode battery case While 
forming said positive-electrode layer and negative-electrode layer with an active material and an 
inorganic solid electrolyte, forming said electrolyte layer with an inorganic solid electrolyte and 
forming said positive-electrode battery case and negative-electrode battery case with metal 
sheet metal The hermetic seal of the periphery section of this positive-electrode battery case 
and a negative-electrode battery case was carried out through the insulating ceramics which 
prepared the metalization section in the front face. 

[0011] It is desirable for said positive active material and a negative-electrode active material to 
consist of a transition-metals oxide in the above-mentioned lithium cell. 

[0012] Moreover, it is desirable for said metal sheet metal to consist in the above-mentioned 
lithium cell of either stainless steel, aluminum, nickel, copper, covar, 42 alloys, titanium or an 
aluminium alloy. 

[0013] Moreover, it is desirable to form the confrontation section with the electrode layer of said 
positive-electrode battery case and/or a negative-electrode battery case in a concave in the 
above-mentioned lithium cell. 
[0014] 

[Function] As mentioned above, if a battery case is formed with metal sheet metal and a 
hermetic seal is carried out through the insulating ceramics, all components will have thermal 
resistance and incombustibility, and will not result in emitting smoke, a burst, or ignition by rapid 
generation of heat, either, and safety will be secured. 

[0015] Moreover, if positive active material and a negative-electrode active material are used as 
transition-metals oxide, also when a cell overcharges, a deposit of a metal lithium will not take 
place, but the dependability of a cell will improve. 

[0016] Furthermore, when stainless steel, aluminum, nickel, copper, covar, 42 alloys, titanium, or 
an aluminium alloy is used for the metallic thin plate made into a battery case, the metal plate of 
an electrode group stowage was fabricated to the concave in addition and it is heated by welding 
at the time of the closure, the residual stress which a battery case does not cause too much 
deformation and is applied to the closure section can be eased, and the dependability of the 
closure section can be raised. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the lithium cell of this 
invention is explained. Drawing 1 is the sectional view showing the example of a configuration of 
the lithium cell concerning this invention. For an electrolyte layer and 3, as for a positive- 
electrode battery case and 5, in drawing 1 , a negative-electrode layer and 4 are [ 1 / a 
positive-electrode layer and 2 / a negative-electrode battery case and 6 ] the closure sections. 
Drawin g 2 is the expanded sectional view of the closure section of the lithium cell concerning 
this invention. For the insulating ceramics and 8, as for a nickel-plating layer and 10, in drawin g 
2 , the metalization section and 9 are [ 7 / a silver solder layer and 1 1 ] seal frames. 
[0018] The positive-electrode layer 1 and the negative-electrode layer 3 mainly consist of an 
active material and an inorganic solid electrolyte. The following transition-metals oxides are 
mentioned as an active material used for the positive-electrode layer 1 and the negative- 
electrode layer 3. For example, a lithium manganese multiple oxide, a manganese dioxide, lithium 
nickel complex oxide, a lithium cobalt multiple oxide, a lithium nickel cobalt multiple oxide, a 
lithium vanadium multiple oxide, a lithium titanium multiple oxide, titanium oxide, niobium oxide, a 
vanadium oxide, tungstic oxide, etc. and those derivatives are mentioned. Here, what shows more 
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**** potential to a positive electrode for what a clear distinction does not have in positive 
active material and a negative-electrode active material, compares the charge and discharge 
potential of two kinds of transition-metals oxides, and shows electropositive potential more can 
be used for a negative electrode, respectively, and the cell of the electrical potential difference 
of arbitration can be constituted. If transition-metals oxide is used for positive active material 
and a negative-electrode active material, also when a cell overcharges, a deposit of a metal 
lithium will not take place, but the dependability of a cell will improve. 

[0019] To the inorganic solid electrolyte used for the positive-electrode layer 1, the negative- 
electrode layer 3, and the electrolyte layer 2 Li 1.3 aluminumO.3 Til. 7 3 [ for example, ] (P04) 
Li3.6 germanium 0.6V0.4O4 etc. — a crystalline substance solid electrolyte — 30LiI-41Li2 O- 
29P2 05 40Li(s)2 0-35 B-2 03-25LiNb03, Oxide system noncrystalline solid electrolytes, such 
as 10Li2 0-25 B-2 O3-15SiO2-50ZnO. 45LiI-37Li2 S-18P2 S5 Li3 P04-63Li2 S-36SiS2 etc. ~ 
a sulfide system noncrystalline solid electrolyte etc. can be mentioned. 

[0020] The positive-electrode layer 1 consists of the porous body or precise object which added 
and carried out pressing of the shaping assistant to positive active material and an inorganic 
solid electrolyte, and heat-treated it to them, and the negative-electrode layer 3 consists of the 
porous body or precise object which used as the active material the transition-metals oxide 
which has **** charge and discharge potential rather than the charge and discharge potential of 
the positive active material in the positive-electrode layer 1 . 

[0021] In order to produce the positive-electrode layer 1 and the negative-electrode layer 3, 
make the water or the solvent in which the shaping assistant was dissolved distribute (1) active 
material and an inorganic solid electrolyte, and a slurry is prepared. How to heat-treat what 
carried out pressing and was judged after applying this slurry on the base material film and 
drying, Or add and corn a direct or shaping assistant and the mixture of (2) active materials and 
an inorganic solid electrolyte is fed into metal mold. After carrying out pressing of the approach 
of heat-treating after carrying out pressing with a press machine, and the mixture which carried 
out (3) granulation with a roll press machine and processing it in the shape of a sheet, the 
approach of cutting out and heat-treating the sheet etc. is used. Even if the granulation of (2) 
and (3) is dry type granulation which does not use a solvent even if it is the wet agglomeration 
which corns from the slurry stated by the approach of (1), it is not cared about. 
[0022] The electrolyte layer 2 is producible by producing and heat-treating a Plastic solid only 
from an inorganic solid electrolyte and a shaping assistant like above-mentioned process (1) - 
(3). 

[0023] As an approach of producing the electrode group which comes to carry out the laminating 
of the positive-electrode layer 1, the above-mentioned negative-electrode layer 3, and the 
above-mentioned electrolyte layer 2 How to carry out the specified quantity laminating of each 
class which heat-treated according to the individual and was used as the porous body or the 
precise object, and heat-treat it through the electrolyte layer 2 before heat-treating the 
approach of carrying out a specified quantity laminating, and the positive-electrode layer 1 and 
the negative-electrode layer 3 after heat treatment, the approach of carrying out the specified 
quantity laminating of each class before heat treatment, bundling it up, and heat-treating it, etc. 
can be considered. 

[0024] Anyway, as an usable shaping assistant, one sort or two sorts or more of mixture, such as 
polytetrafluoroethylene, polyacrylic acid, a carboxymethyl cellulose, polyvinylidene fluoride, 
polyvinyl alcohol, diacetyl cellulose, hydroxypropylce|lulose. the poly butyral, polyvinyl chloride, 
and a polyvinyl pyrrolidone, is mentioned here, for example. 

[0025] As a base material film, metallic foils, such as resin films, such as polyethylene 
terephthalate, polypropylene, polyethylene, and polytetrafluoroethylene, aluminum, stainless steel, 
and copper, etc. are usable, for example. 

[0026] The metal sheet metal used for the positive-electrode battery case 4 and the negative- 
electrode battery case 5 is limited to neither the manufacture approach nor especially purity 
that what is necessary is just stainless steel, aluminum, nickel, copper, covar, 42 alloys, titanium, 
or an aluminium alloy. Moreover, the adjustment of a coefficient of thermal expansion can be 
taken, and it is satisfactory even if the classes of metallic thin plate used for a positive- 
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electrode battery case and a negative-electrode battery case differ through the insulating 
ceramics 7, if a hermetic seal is possible. Suitable thickness should be chosen from the field of 
the reinforcement as the existence and the sheathing material of a pinhole although it is 
desirable to use a thin thing from a viewpoint of the energy density of a cell as for board 
thickness. For example, in the case of covar. it is desirable to be referred to as 30 micrometers 
or more. It is desirable to be referred to as 500 micrometers or less on the other hand in the 
thicker one from a viewpoint of constraint by the closure approach, the bonding strength of the 
closure section, or energy density. 

[0027] The confrontation section with the electrode layer of the positive-electrode battery case 
4 may be fabricated to a concave, and the existing conventional technique can be used for this 
concave shaping approach. For example, press working of sheet metal by shaping metal mold is 
common. That a configuration is seen from an electrode group stowage and should just be a 
concave, although neither the depth nor especially a dimension is limited, it should make the 
dimension and the configuration where an electrode group and a battery case 4 can contact in 
consideration of the thickness of an electrode group, and the thickness of the insulating 
ceramics 7 in a field. Moreover, in case it fabricates depending on the shaping approach, a 
concave electrode group stowage serves as a trapezoid, or it is satisfactory in any way by 
considering as the design of the arbitration which it may be more convenient to establish a 
curved surface in a flection, and was suitable for the shaping approach. 
[0028] As insulating ceramics 7 concerning this invention, although an alumina, a steatite, a 
muliite, zircon, a glass ceramic, alumimium nitride, etc. can be used, if a price, an electrical 
property, a mechanical property, etc. are taken into consideration, the alumina of 90% or more of 
purity which uses an aluminum oxide (aluminum 203) as a principal component is suitable. 
[0029] In order to produce the insulating ceramics 7 which formed the metalization section 8 in 
the front face, an annular alumina sintered compact can be first produced from an alumina raw 
material, then metallizing of Mo and Mn can be carried out. nickel plating can be performed to 
the front face, and the approach of carrying out silver soldering of the metal which can be 
welded to battery cases 4 and 5 can be used. 

[0030] In order to produce the annular alumina sintered compact 7 from an alumina raw material 
(1) Make the water or the solvent in which the shaping assistant was dissolved distribute alumina 
raw material powder, and a slurry is prepared. How to sinter what was judged annularly, after 
applying this slurry on a base material film and drying, Or add and corn a direct or shaping 
assistant and (2) alumina raw materials are fed into metal mold. After carrying out pressing of 
the approach of sintering after carrying out pressing with a press machine, and the mixture which 
carried out (3) granulation with a roll press machine and processing it in the shape of a sheet, 
the approach of cutting out the sheet annularly and sintering it etc. is used. Even if the 
granulation of (2) and (3) is dry type granulation which does not use a solvent even if it is the 
wet agglomeration which corns from the slurry stated by the approach of (1), it is not cared 
about. 

[0031] Next, the approach of often mixing both, adding a binder using the impalpable powder of 
Mo and Mn for metalizing both sides of the above-mentioned alumina sintered compact 7. 
considering as the shape of a paste, applying to the alumina sintered compact front face which 
performed surface polish and surface treatment beforehand, carrying out elevated temperature 
baking all over the hydrogen furnace of a humidification ambient atmosphere, and making a 
metallized layer ( metalization section) 8 forming can be use. 

[0032] Electrolysis plating and an electroless deposition method can be used for formation of the 
nickel-plating layer 9. In addition, it is desirable to perform sintering, in order to raise adhesion 
with the metallized layer 8 of a substrate, while carrying out eburnation of the nickel-plating 
layer 9. 

[0033] Junction in the seal frame 1 1 and the nickel-plating layer 9 which consist of a metal is 
possible at the thing which will shine through the silver solder layer 10 and which is attached and 
done. However, since suitable wax material is selected by the class of metal used for a seal 
frame, the silver solder layer 10 is not not necessarily silver solder. 

[0034] In the approach of producing the insulating ceramics 7 which formed the metalization 
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section 8 in the front face The conductive paste of refractory metals, such as Mo and W, is 
screen-stenciled to the alumina Plastic solid which is not calcinated other than the above- 
mentioned metallizing method. Calcinate, after printing thickly the coincidence calcinating 
method calcinated collectively and the conductive paste which consists of a metal powder, low 
melting glass, and an organic binder by screen-stencil on an alumina sintered compact, and the 
organic substance is removed. There is physical vapor deposition in which a metal layer is made 
to form with physical vapor deposition which makes a metal fix with low melting glass, such as a 
thick-film method, vacuum deposition, and sputtering. 

[0035] C02 of existing [ welding / with a seal frame 1 1 and a battery case ] I will use the alloy of 
the micro parallel seam conjugation method which is a kind of laser-welding methods, such as 
gas laser and an YAG laser, and a resistance welding method, and a Pb-Sn system and an Au-Sn 
system, and law can be applied. 

[0036] That what is necessary is just the structure contained by the metal sheet metal battery 
case to which the closure of the electrode group to which the laminating of the positive- 
electrode layer 1, the electrolyte layer 2, and the negative-electrode layer 3 which consist of an 
inorganic solid material was carried out was carried out through the insulating ceramics 7, even if 
the lithium cell of this invention is a primary cell and it is a rechargeable battery, it does not 
interfere. Moreover, an electrolyte should just be an inorganic solid material which has ion 
conductivity, and also any, such as rectangular heads, such as a card mold, a film mold, and a flat 
mold, a trigonum. and a round shape, are sufficient as a cell configuration. 
[0037] 

[Example] Hereafter, this invention is explained in more detail based on an example. 
[0038] The [example 1] lithium hydroxide and the manganese dioxide were mixed so that the 
mole ratio of Li and Mn might be set to 1:2, by carrying out heating baking of this mixture at 700 
degrees C among atmospheric air for 15 hours, the lithium manganese multiple oxide (LiMn 204) 
was prepared, and this was made into positive active material. Next, the lithium hydroxide and 
the titanium dioxide were mixed so that the mole ratio of Li and Ti might be set to 4:5, and by 
carrying out heating baking of this mixture at 750 degrees C in atmospheric air for 15 hours, the 
lithium titanium multiple oxide (Li4 Ti 5012) was prepared, and it considered as the negative- 
electrode active material. 

[0039] This LiMn 204 10Li2 0-25 B-2 O3-15SiO2-50ZnO was blended dryly by the weight ratio 
80:20, and it considered as mixed powder each of Li4 Ti 5012, an inorganic solid electrolyte, and 
here. In addition, toluene was added further and the slurry was prepared so that the polyvinyl 
butyral of a shaping assistant might be set to 10 by the weight ratio to this mixed powder 100. 
Pressurization compression molding of what was made to dry after applying this slurry on a 
polyethylene terephthalate (PET) film, and was fabricated in the shape of a sheet was carried out 
by the roll press, the positive electrode was used into the thickness of 0.5mm, and the negative 
electrode was used as the sheet with a thickness of 0.5mm. Each sheet was pierced with metal 
mold and sheet-like the positive electrode and negative-electrode Plastic solid of 20mm angle 
were acquired. 

[0040] Next, the polyvinyl butyral of a shaping assistant was mixed with the inorganic solid 
electrolyte by the weight ratio 100:10, toluene was added further, the slurry was prepared, and 
the Plastic solid of 20mm angle and the shape of a sheet with a thickness of 0.2mm was 
produced by fabricating the same on a PET film and judging. 

[0041] The laminating of the above-mentioned positive-electrode layer 1 and the negative- 
electrode layer 3 was carried out through the electrolyte layer 2, package heat treatment of this 
was carried out at 550 degrees C among atmospheric air, and 1 8mm angle and the electrolyte 
layer 2 with a thickness of 0.85mm were produced. The metallic thin plate which judged the 
covar material with a same thickness of 0.1mm which performed nickel plating on 25mm square 
was used for the positive-electrode battery case 4 and the negative-electrode battery case 5. 
However, what fabricated the electrode group stowage by press forming to the concave 
beforehand was used for the positive-electrode battery case. Width of face of 5mm which 
carried out silver soldering of the seal frame 10 made from covar by the metallizing method 
beforehand, and the thing which welded the annular insulating ceramics 7 with a thickness of 
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0.3mm with the parallel seam conjugation method were used for the negative-electrode battery 
case 5. 

[0042] After having arranged the electrode group in the center of the negative-electrode battery 
case 5. the card mold lithium cell which put the positive-electrode battery case 4, closed the 
periphery section of the positive-electrode battery case 4 with the micro parallel seam 
conjugation method, and was shown in drawing 1 was produced. 

[0043] The card mold lithium cell was assembled like the example 1 except having produced the 
[example 2] positive-electrode battery case 4, the negative-electrode battery case 5. and the 
seal frame 1 1 by stainless steel 304. 

[0044] It contained to the space surrounded by the polyolefin resin which has an adhesive 
property to the covar which is a battery case about the electrode group produced like the 
[example 1 of comparison] example 1, and this covar, and which was fabricated annularly, and it 
heated, pressurizing with a 140-degree C hot platen, the battery case was sealed, and the card 
mold lithium cell was produced. 

[0045] The card mold lithium cell was assembled like the example 1 except having used for the 
[example 2 of comparison] positive-electrode battery case the metallic thin plate made from 
covar which has not processed the electrode group stowage into a concave. 
[0046] The purpose which evaluates thermal resistance using the cell produced in the above- 
mentioned examples 1 and 2 and the examples 1 and 2 of a comparison estimated capacity 
degradation by elevated-temperature neglect. After evaluation checked that left it in the 100 or 
125.1 50,1 75,200-degree C thermostat for 100 hours, took out out of the tub, and the 
temperature of a cell had become a room temperature after preparing each five cells and 
carrying out a full charge to 2.9V with the current value of the rate of 10 time amount at a room 
temperature first, it was performed by the approach of carrying out constant-current discharge 
to 1.5V with the current value of the same rate of 10 time amount as charge, calculating 
discharge capacity, and searching for the charge-and-discharge effectiveness over a previous 
charge capacity. The result is as being shown in Table 1 . 
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[0048] The decline in the charge-and-discharge effectiveness by elevated-temperature neglect 
is not seen at all, but its effectiveness of this invention is remarkable in the range to 200 
degrees C evaluated by the example to the example of a comparison so that clearly from Table 
1. Since the cause that charge-and-discharge effectiveness fell in the range of 150 degrees C or 
more in the example 1 of a comparison has the low thermal resistance of resin, it is presume to 
be what resin fused, and moisture invaded in the cell from the sealing section, reacted with the 
lithium in an active material, and caused irreversible capacity degradation during elevated- 
temperature neglect. Moreover, since the residual stress at the time of sealing could not be 
borne, but the crack arose and moisture invaded in the cell when the sealing section was heated, 
since the electrode group stowage of a battery case was not fabricated to a concave, the 
capacity fall of the example 2 of a comparison is considered. However, the thickness of an 
electrode group is thin, or since the residual stress produced in the sealing section becomes 
small when the thickness of the metallic thin plate of a battery case is thin, it is thought that a 
crack is not generated. 
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[0049] Therefore, invasion of moisture is prevented by welding the battery case which consists 
of the product made from a metallic thin plate which does not have a pinhole through the 
insulating ceramics, and the large operational temperature range of all solid-state lithium cell 
original and high safety can be realized. In addition, although an example did not indicate the 
example of active materials other than metal [ other than covar and stainless steel ] and LiMn 
204, and Li4 Ti5 012, all are the existing ingredients and it is clear that the same effectiveness 
is acquired. 
[0050] 

[Effect of the Invention] as mentioned above, in the lithium cell concerning this invention While 
forming a positive-electrode layer and a negative-electrode layer with an active material and an 
inorganic solid electrolyte, forming an electrolyte layer with an inorganic solid electrolyte and 
forming a positive-electrode battery case and a negative-electrode battery case with metal 
sheet metal Since the periphery section of this positive-electrode battery case and a negative- 
electrode battery case was closed through the insulating ceramics which prepared the 
metalization section in the front face, the thermal resistance of the closure section of a battery 
case improves, and the large operational temperature range of all solid-state lithium cell original 
and high safety can be realized. 



[Translation done.] 



http;/ / www4.ipdl.inpit.go.jp/cgi~bin/tran_ web^cgi_eije 



2008/01/09 



JP,2001-043892,A [TECHNICAL FIELD] 



1/1 ^—iy 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the lithium cell with which an 
electrode layer and an electrolyte layer consist of an inorganic substance about a lithium cell. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] as mentioned above, in the lithium cell concerning this invention While 
forming a positive-electrode layer and a negative-electrode layer with an active material and an 
inorganic solid electrolyte, forming an electrolyte layer with an inorganic solid electrolyte and 
forming a positive-electrode battery case and a negative-electrode battery case with metal 
sheet metal Since the periphery section of this positive-electrode battery case and a negative- 
electrode battery case was closed through the insulating ceramics which prepared the 
metalization section in the front face, the thermal resistance of the closure section of a battery 
case improves, and the large operational temperature range of all solid-state lithium cell original 
and high safety can be realized. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] The need of the cell as the power source is also increasing quickly 
with remarkable development of the recent years of the pocket device represented by a cellular 
phone and the personal computer. Since an atomic weight is a cell using a small lithium with big 
ionization energy, especially a lithium cell is briskly studied as a cell which can obtain a high 
energy consistency, and has come to be used for large areas including the power source of a 
pocket device now. 

[0003] Although it roughly divides into these lithium celts and there are cylindrical and a square 
shape in them, it has structure which the positive electrode and the negative electrode inserted 
the electrode group wound through the separator into the battery case can. poured all in there, 
and obturated the organic electrolytic solution. 

[0004] Generally in the lithium cell, the cobalt acid lithium (LiCo02) and the manganic acid 
lithium (LiMn 204) are used as positive active material. Carbon materials, such as corks and a 
carbon fiber, are used for the negative-electrode active material. This LiCo02 and LiMn 204 
Charge and discharge voltage is about 4V. On the other hand, the charge and discharge voltage 
of a carbon material is the OV neighborhood. Therefore, the lithium cell has attained the high 
voltage beyond nominal-voltage 3.5V by combining these positive active material and negative- 
electrode active materials. 

[0005] However, since these lithium cells are using the inflammable high low-boiling point organic 
solvent for an electrolyte, its operating temperature range is narrow and they have the problem 
that it cannot be used, at the elevated temperature exceeding especially 60 degrees C. 
Furthermore, if rapid generation of heat takes place at the time of abnormalities, such as 
overcharge and a short circuit, it is inherent in the danger of resulting in emitting smoke, a burst, 
or ignition. 

[0006] Then, in order to solve the problem on these insurance, development of all the solid-state 
lithium cells excellent in the thermal resistance using the inorganic solid electrolyte which 
consists of noncombustible inorganic solid materials, and dependability is furthered. As an 
example of the lithium cell which used the inorganic solid electrolyte for the electrolyte, there is 
a thing using sulfide glass as a solid electrolyte so that it may be indicated by JP,1 1-7942,A. for 
example. 

[0007] However, all the solid-state lithium cells indicated by JP,11-7942,A use for sheathing the 
cell case of a coin mold or a carbon button mold by which caulking obturation is carried out 
through the gasket made of resin in the conventional obturation section, and these can never 
say that thermal resistance is. high, and cannot secure the large operational temperature range 
and large safety which are the features of the cell using a solid electrolyte. 
[0008] Moreover, although pasting up and obturating a metal battery case through thermal 
melting arrival nature resin is proposed by the film cell or the card cell so that it may be 
indicated by JP.7-6743,A and JP,8-83596.A, for example, now. thermal resistance will fall more 
than a gasket. 

[0009] This invention is made in view of the trouble of the above conventional lithium cells, and 
since the thermal resistance of a cell component is low, it aims at offering the lithium cell which 
canceled the trouble of the conventional lithium cell that safety is low. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the lithium cell 
of this invention In the lithium cell enclosed in the battery case which an electrolyte layer is 
made to intervene between a positive-electrode layer and a negative-electrode layer, and 
consists of a positive-electrode battery case and a negative-electrode battery case While 
forming said positive-electrode layer and negative-electrode layer with an active material and an 
inorganic solid electrolyte, forming said electrolyte layer with an inorganic solid electrolyte and 
forming said positive-electrode battery case and negative-electrode battery case with metal 
sheet metal The hermetic seal of the periphery section of this positive-electrode battery case 
and a negative-electrode battery case was carried out through the insulating ceramics which 
prepared the metatization section in the front face. 

[0011] It is desirable for said positive active material and a negative-electrode active material to 
consist of a transition-metals oxide in the above-mentioned lithium cell. 

[0012] Moreover, it is desirable for said metal sheet metal to consist in the above-mentioned 
lithium cell of either stainless steel, aluminum, nickel, copper, covar, 42 alloys, titanium or an 
aluminium alloy. 

[0013] Moreover, it is desirable to form the confrontation section with the electrode layer of said 
positive-electrode battery case and/or a negative-electrode battery case in a concave in the 
above-mentioned lithium cell. 
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OPERATION 



[Function] As mentioned above, if a battery case is formed with metal sheet metal and a 
hermetic seal is carried out through the insulating ceramics, all components will have thermal 
resistance and incombustibility, and will not result in emitting smoke, a burst, or ignition by rapid 
generation of heat, either, and safety will be secured. 

[0015] Moreover, if positive active material and a negative-electrode active material are used as 
transition-metals oxide, also when a cell overcharges, a deposit of a metal lithium will not take 
place, but the dependability of a cell will improve. 

[0016] Furthermore, when stainless steel, aluminum, nickel, copper, covar, 42 alloys, titanium, or 
an aluminium alloy is used for the metallic thin plate made into a battery case, the metal plate of 
an electrode group stowage was fabricated to the concave in addition and it is heated by welding 
at the time of the closure, the residual stress which a battery case does not cause too much 
deformation and is applied to the closure section can be eased, and the dependability of the 
closure section can be raised. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the lithium cell of this 
invention is explained. Drawing 1 is the sectional view showing the example of a configuration of 
the lithium cell concerning this invention. For an electrolyte layer and 3. as for a positive- 
electrode battery case and 5, in drawing 1 , a negative-electrode layer and 4 are [ 1 / a 
positive-electrode layer and 2 / a negative-electrode battery case and 6 ] the closure sections. 
Drawing 2 is the expanded sectional view of the closure section of the lithium cell concerning 
this invention. For the insulating ceramics and 8, as for a nickel-plating layer and 10. in drawing 
2 , the metalization section and 9 are [ 7 / a silver solder layer and 1 1 ] seal frames. 
[0018] The positive-electrode layer 1 and the negative-electrode layer 3 mainly consist of an 
active material and an inorganic solid electrolyte. The following transition-metals oxides are 
mentioned as an active material used for the positive-electrode layer 1 and the negative- 
electrode layer 3. For example, a lithium manganese multiple oxide, a manganese dioxide, lithium 
nickel complex oxide, a lithium cobalt multiple oxide, a lithium nickel cobalt multiple oxide, a 
lithium vanadium multiple oxide, a lithium titanium multiple oxide, titanium oxide, niobium oxide, a 
vanadium oxide, tungstic oxide, etc. and those derivatives are mentioned. Here, what shows more 
**** potential to a positive electrode for what a clear distinction does not have in positive 
active material and a negative-electrode active material, compares the charge and discharge 
potential of two kinds of transition-metals oxides, and shows electropositive potential more can 
be used for a negative electrode, respectively, and the cell of the electrical potential difference 
of arbitration can be constituted. If transition-metals oxide is used for positive active material 
and a negative-electrode active material, also when a cell overcharges, a deposit of a metal 
lithium will not take place, but the dependability of a cell will improve. 

[0019] To the inorganic solid electrolyte used for the positive-electrode layer 1, the negative- 
electrode layer 3, and the electrolyte layer 2 Li1.3 aluminumO.3 Til. 7 3 [ for example, ] (P04) 
Li3.6 germanium 0.6V0.4O4 etc. — a crystalline substance solid electrolyte — 30Lil-41Li2 O- 
29P2 05 40Li(s)2 0-35 B-2 03-25LiNb03. Oxide system noncrystalline solid electrolytes, such 
as 10Li2 0-25 B-2 O3-15SiO2-50ZnO. 45LiI-37Li2 S-18P2 S5 Li3 P04-63Li2 S-36SiS2 etc. ~ 
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a sulfide system noncrystalline solid electrolyte etc. can be nnentioned. 

[0020] The positive-electrode layer 1 consists of the porous body or precise object which added 
and carried out pressing of the shaping assistant to positive active material and an inorganic 
solid electrolyte, and heat-treated it to them, and the negative-electrode layer 3 consists of the 
porous body or precise object which used as the active material the transition-metals oxide 
which has **** charge and discharge potential rather than the charge and discharge potential of 
the positive active material in the positive-electrode layer 1. 

[0021] In order to produce the positive-electrode layer 1 and the negative-electrode layer 3, 
make the water or the solvent in which the shaping assistant was dissolved distribute (1) active 
material and an inorganic solid electrolyte, and a slurry is prepared. How to heat-treat what 
carried out pressing and was judged after applying this slurry on the base material film and 
drying. Or add and corn a direct or shaping assistant and the mixture of (2) active materials and 
an inorganic solid electrolyte is fed into metal mold. After carrying out pressing of the approach 
of heat-treating after carrying out pressing with a press machine, and the mixture which carried 
out (3) granulation with a roll press machine and processing it in the shape of a sheet, the 
approach of cutting out and heat-treating the sheet etc. is used. Even if the granulation of (2) 
and (3) is dry type granulation which does not use a solvent even if it is the wet agglomeration 
which corns from the slurry stated by the approach of (1), it is not cared about. 
[0022] The electrolyte layer 2 is producible by producing and heat-treating a Plastic solid only 
from an inorganic solid electrolyte and a shaping assistant like above-mentioned process (1) - 
(3). 

[0023] As an approach of producing the electrode group which comes to carry out the laminating 
of the positive-electrode layer 1. the above-mentioned negative-electrode layer 3, and the 
above-mentioned electrolyte layer 2 How to carry out the specified quantity laminating of each 
class which heat-treated according to the individual and was used as the porous body or the 
precise object, and heat-treat it through the electrolyte layer 2 before heat-treating the 
approach of carrying out a specified quantity laminating, and the positive-electrode layer 1 and 
the negative-electrode layer 3 after heat treatment, the approach of carrying out the specified 
quantity laminating of each class before heat treatment, bundling it up. and heat-treating it. etc. 
can be considered. 

[0024] Anyway, as an usable shaping assistant, one sort or two sorts or more of mixture, such as 
polytetrafluoroethylene, polyacrylic acid, a carboxymethyl cellulose, polyvinylidene fluoride, 
polyvinyl alcohol, diacetyl cellulose, hydroxypropylcellulose, the poly butyral, polyvinyl chloride, 
and a polyvinyl pyrrolidone, is mentioned here, for example. 

[0025] As a base material film, metallic foils, such as resin films, such as polyethylene 
terephthalate, polypropylene, polyethylene, and polytetrafluoroethylene. aluminum, stainless steel, 
and copper, etc. are usable, for example. 

[0026] The metal sheet metal used for the positive-electrode battery case 4 and the negative- 
electrode battery case 5 is limited to neither the manufacture approach nor especially purity 
that what is necessary is just stainless steel, aluminum, nickel, copper, covar, 42 alloys, titanium, 
or an aluminium alloy. Moreover, the adjustment of a coefficient of thermal expansion can be 
taken, and it is satisfactory even if the classes of metallic thin plate used for a positive- 
electrode battery case and a negative-electrode battery case differ through the insulating 
ceramics 7, if a hermetic seal is possible. Suitable thickness should be chosen from the field of 
the reinforcement as the existence and the sheathing material of a pinhole although it is 
desirable to use a thin thing from a viewpoint of the energy density of a cell as for board 
thickness. For example, in the case of covar, it is desirable to be referred to as 30 micrometers 
or more. It is desirable to be referred to as 500 micrometers or less on the other hand in the 
thicker one from a viewpoint of constraint by the closure approach, the bonding strength of the 
closure section, or energy density. 

[0027] The confrontation section with the electrode layer of the positive-electrode battery case 
4 may be fabricated to a concave, and the existing conventional technique can be used for this 
concave shaping approach. For example, press working of sheet metal by shaping metal mold is 
common. That a configuration is seen from an electrode group stowage and should just be a 
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concave, although neither the depth nor especially a dimension is limited, it should make the 
dimension and the configuration where an electrode group and a battery case 4 can contact in 
consideration of the thickness of an electrode group, and the thickness of the insulating 
ceramics 7 in a field. Moreover, in case it fabricates depending on the shaping approach, a 
concave electrode group stowage serves as a trapezoid, or it is satisfactory in any way by 
considering as the design of the arbitration which it may be more convenient to establish a 
curved surface in a flection, and was suitable for the shaping approach. 

[0028] As insulating ceramics 7 concerning this invention, although an alumina, a steatite, a 
mullite, zircon, a glass ceramic, alumimium nitride, etc. can be used, if a price, an electrical 
property, a mechanical property, etc. are taken into consideration, the alumina of 90% or more of 
purity which uses an aluminum oxide (aluminum 203) as a principal component is suitable. 
[0029] In order to produce the insulating ceramics 7 which formed the metalization section 8 in 
the front face, an annular alumina sintered compact can be first produced from an alumina raw 
material, then metallizing of Mo and Mn can be carried out, nickel plating can be performed to 
the front face, and the approach of carrying out silver soldering of the metal which can be 
welded to battery cases 4 and 5 can be used. 

[0030] In order to produce the annular alumina sintered compact 7 from an alumina raw material 
(1) Make the water or the solvent in which the shaping assistant was dissolved distribute alumina 
raw material powder, and a slurry is prepared. How to sinter what was judged annularly, after 
applying this slurry on a base material film and drying, Or add and corn a direct or shaping 
assistant and (2) alumina raw materials are fed into metal mold. After carrying out pressing of 
the approach of sintering after carrying out pressing with a press machine, and the mixture which 
carried out (3) granulation with a roll press machine and processing it in the shape of a sheet, 
the approach of cutting out the sheet annularly and sintering it etc. is used. Even if the 
granulation of (2) and (3) is dry type granulation which does not use a solvent even if it is the 
wet agglomeration which corns from the slurry stated by the approach of (1), it is not cared 
about. 

[0031] Next, the approach of often mixing both, adding a binder using the impalpable powder of 
Mo and Mn for metalizing both sides of the above-mentioned alumina sintered compact 7, 
considering as the shape of a paste, applying to the alumina sintered compact front face which 
performed surface polish and surface treatment beforehand, carrying out elevated temperature 
baking all over the hydrogen furnace of a humidification ambient atmosphere, and making a 
metallized layer ( metalization section) 8 forming can be use. 

[0032] Electrolysis plating and an electroless deposition method can be used for formation of the 
nickel-plating layer 9. In addition, it is desirable to perform sintering, in order to raise adhesion 
with the metallized layer 8 of a substrate, while carrying out eburnation of the nickel-plating 
layer 9. 

[0033] Junction in the seal frame 1 1 and the nickel-plating layer 9 which consist of a metal is 
possible at the thing which will shine through the silver solder layer 10 and which is attached and 
done. However, since suitable wax material is selected by the class of metal used for a seal 
frame, the silver solder layer 10 is not not necessarily silver solder. 

[0034] In the approach of producing the insulating ceramics 7 which formed the metalization 
section 8 in the front face The conductive paste of refractory metals, such as Mo and W, is 
screen-stenciled to the alumina Plastic solid which is not calcinated other than the above- 
mentioned metallizing method. Calcinate, after printing thickly the coincidence calcinating 
method calcinated collectively and the conductive paste which consists of a metal powder, low 
melting glass, and an organic binder by screen-stencil on an alumina sintered compact, and the 
organic substance is removed. There is physical vapor deposition in which a metal layer is made 
to form with physical vapor deposition which makes a metal fix with low melting glass, such as a 
thick-film method, vacuum deposition, and sputtering. 

[0035] C02 of existing [ welding / with a seal frame 1 1 and a battery case ] I will use the alloy of 
the micro parallel seam conjugation method which is a kind of laser-welding methods, such as 
gas laser and an YAG laser, and a resistance welding method, and a Pb-Sn system and an Au-Sn 
system, and law can be applied. 
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[0036] That what is necessary is just the structure contained by the metal sheet metal battery 
case to which the closure of the electrode group to which the laminating of the positive- 
electrode layer 1, the electrolyte layer 2, and the negative-electrode layer 3 which consist of an 
inorganic solid material was carried out was carried out through the insulating ceramics 7, even if 
the lithium cell of this invention is a primary cell and it is a rechargeable battery, it does not 
interfere. Moreover, an electrolyte should just be an inorganic solid material which has ion 
conductivity, and also any, such as rectangular heads, such as a card mold, a film mold, and a flat 
mold, a trigonum, and a round shape, are sufficient as a cell configuration. 
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EXAMPLE 



[Example] Hereafter, this invention is explained in more detail based on an example. 
[0038] The [example 1] lithium hydroxide and the manganese dioxide were mixed so that the 
mole ratio of Li and Mn might be set to 1 :2, by carrying out heating baking of this mixture at 700 
degrees C among atmospheric air for 15 hours, the lithium manganese multiple oxide (LiMn 204) 
was prepared, and this was made into positive active material. Next, the lithium hydroxide and 
the titanium dioxide were mixed so that the mole ratio of Li and Ti might be set to 4:5. and by 
carrying out heating baking of this mixture at 750 degrees C in atmospheric air for 15 hours, the 
lithium titanium multiple oxide (Li4 Ti 5012) was prepared, and it considered as the negative- 
electrode active material. 

[0039] This LiMn 204 10Li2 0-25 B-2 O3-15SiO2-50ZnO was blended dryly by the weight ratio 
80:20, and it considered as mixed powder each of Li4 Ti 5012, an inorganic solid electrolyte, and 
here. In addition, toluene was added further and the slurry was prepared so that the polyvinyl 
butyral of a shaping assistant might be set to 10 by the weight ratio to this mixed powder 100. 
Pressurization compression molding of what was made to dry after applying this slurry on a 
polyethylene terephthalate (PET) film, and was fabricated in the shape of a sheet was carried out 
by the roll press, the positive electrode was used into the thickness of 0.5mm, and the negative 
electrode was used as the sheet with a thickness of 0.5mm. Each sheet was pierced with metal 
mold and sheet-like the positive electrode and negative-electrode Plastic solid of 20mm angle 
were acquired. 

[0040] Next, the polyvinyl butyral of a shaping assistant was mixed with the inorganic solid 
electrolyte by the weight ratio 100:10, toluene was added further, the slurry was prepared, and 
the Plastic solid of 20mm angle and the shape of a sheet with a thickness of 0.2mm was 
produced by fabricating the same on a PET film and judging. 

[0041] The laminating of the above-mentioned positive-electrode layer 1 and the negative- 
electrode layer 3 was carried out through the electrolyte layer 2, package heat treatment of this 
was carried out at 550 degrees 0 among atmospheric air, and 18mm angle and the electrolyte 
layer 2 with a thickness of 0.85mm were produced. The metallic thin plate which judged the 
covar material with a same thickness of 0.1mm which performed nickel plating on 25mm square 
was used for the positive-electrode battery case 4 and the negative-electrode battery case 5. 
However, what fabricated the electrode group stowage by press forming to the concave 
beforehand was used for the positive-electrode battery case. Width of face of 5mm which 
carried out silver soldering of the seal frame 10 made from covar by the metallizing method 
beforehand, and the thing which welded the annular insulating ceramics 7 with a thickness of 
0.3mm with the parallel seam conjugation method were used for the negative-electrode battery 
case 5. 

[0042] After having arranged the electrode group in the center of the negative-electrode battery 
case 5, the card mold lithium cell which put the positive-electrode battery case 4, closed the 
periphery section of the positive-electrode battery case 4 with the micro parallel seam 
conjugation method, and was shown in drawing 1 was produced. 

[0043] The card mold lithium cell was assembled like the example 1 except having produced the 
[example 2] positive-electrode battery case 4, the negative-electrode battery case 5, and the 
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seal frame 1 1 by stainless steel 304. 

[0044] It contained to the space surrounded by the polyolefin resin which has an adhesive 
property to the covar which is a battery case about the electrode group produced like the 
[example 1 of comparison] example 1 , and this covar, and which was fabricated annularly, and it 
heated, pressurizing with a 140-degree C hot platen, the battery case was sealed, and the card 
mold lithium cell was produced. 

[0045] The card mold lithium cell was assembled like the example 1 except having used for the 
[example 2 of comparison] positive-electrode battery case the metallic thin plate made from 
covar which has not processed the electrode group stowage into a concave. 
[0046] The purpose which evaluates thermal resistance using the cell produced in the above- 
mentioned examples 1 and 2 and the examples 1 and 2 of a comparison estimated capacity 
degradation by elevated-temperature neglect. After evaluation checked that left it in the 100 or 
125,1 50,1 75,200~degree C thermostat for 100 hours, took out out of the tub, and the 
temperature of a cell had become a room temperature after preparing each five cells and 
carrying out a full charge to 2.9V with the current value of the rate of 10 time amount at a room 
temperature first, it was performed by the approach of carrying out constant-current discharge 
to 1.5V with the current value of the same rate of 10 time amount as charge, calculating 
discharge capacity, and searching for the charge-and-discharge effectiveness over a previous 
charge capacity. The result is as being shown in Table 1. 
[0047] 
[Table 1] 
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[0048] The decline in the charge-and-discharge effectiveness by elevated-temperature neglect 
is not seen at all, but its effectiveness of this invention is remarkable in the range to 200 
degrees C evaluated by the example to the example of a comparison so that clearly from Table 
1. Since the cause that charge-and-discharge effectiveness fell in the range of 150 degrees C or 
more in the example 1 of a comparison has the low thermal resistance of resin, it is presume to 
be what resin fused, and moisture invaded in the cell from the sealing section, reacted with the 
lithium in an active material, and caused irreversible capacity degradation during elevated- 
temperature neglect. Moreover, since the residual stress at the time of sealing could not be 
borne, but the crack arose and moisture invaded in the cell when the sealing section was heated, 
since the electrode group stowage of a battery case was not fabricated to a concave, the 
capacity fall of the example 2 of a comparison is considered. However, the thickness of an 
electrode group is thin, or since the residual stress produced in the sealing section becomes 
small when the thickness of the metallic thin plate of a battery case is thin, it is thought that a 
crack is not generated. 

[0049] Therefore, invasion of moisture is prevented by welding the battery case which consists 
of the product made from a metallic thin plate which does not have a pinhole through the 
insulating ceramics, and the large operational temperature range of all solid-state lithium cell 
original and high safety can be realized. In addition, although an example did not indicate the 
example of active materials other than metal [ other than covar and stainless steel ] and LiMn 
204, and Li4 Ti5 012, all are the existing ingredients and it is clear that the same effectiveness 
is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the lithiunn cell concerning this invention. 

[Drawing 2] It is the expanded sectional view of the closure section of the lithium cell concerning 

this invention. 

[Description of Notations] 

1 [ — A positive-electrode battery case, 5 / — A negative-electrode battery case, 6 / — Low 
melting glass, 7 / — The insulating ceramics, 8 / — The metalization section, 9 / — A nickel- 
plating layer, 10 / — A silver solder layer, 11/ — Seal frame ] — A positive-electrode layer. 2 - 
- An electrolyte layer, 3 — A negative-electrode layer, 4 
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